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Abstract: Lumbosacral transitional vertebrae are congenital anomalies of the lumbosacral region which includes 

lumbarization and sacralization. We have collected 50 dry sacral bones of both the sexes from the Departments of 

Anatomy, ESIC Medical College and Kurnool Medical College to study the morphological features and variations of 

sacral bones and their foramina. We have observed 3 pairs of anterior sacral foramina with complete lumbarization in one 

sacrum with an incidence of 2%. The presence of 5 pairs of anterior sacral foramina with incomplete sacralization was 

observed in one sacrum out of 50 sacra with an incidence of 2%. Variation in the sacral foramina becomes important for 

anthropological implications, bio-archaeological studies and medico-legal identification. Our study gives preliminary 

anatomical knowledge about the sacral foramina variation and their clinical importance to the surgeons before planning 

any surgeries in the pelvic region. 
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INTRODUCTION 

There are four pairs of pelvic sacral foramina 

which transmit the anterior division of sacral nerves [1]. 

Occasionally; the first sacral vertebra is not fused to 

other four segments of sacrum called as lumbarization 

of first sacral vertebra resulting in three sacral foramina. 

When the fifth lumbar vertebra fuses with the first 

sacral vertebra (sacralization of fifth lumbar vertebra) 

leading to formation of five pairs of dorsal sacral 

foramina [2]. During fourth week, sclerotome cells 

migrate around spinal cord and notochord to merge with 

cells from the opposing somite on the other side of the 

neural tube. The sclerotome portion of each somite 

undergoes resegmentation. Resegmentation occurs 

when the caudal half of each sclerotome grows into and 

fuses with the cephalic half of each subjacent 

sclerotome. Thus each vertebra is formed from the 

combination of the caudal half of one somite and the 

cranial half of its neighbour [3]. Sacralization of fifth 

lumbar vertebra and lumbarization of first sacral 

vertebra are caused by the border shifts, cranial shift 

resulting in the sacralization of fifth lumbar vertebra 

and a caudal shift resulting in the lumbarization of first 

sacral segment [4]. 

 

MATERIALS AND METHODS 

We have collected 50 dry sacral bones of both 

the sexes from the Departments of Anatomy, ESIC 

Medical College and Kurnool Medical College to study 

the morphological features and variations of sacral 

bones and their foramina. The sacral bones were 

examined carefully for the anterior and posterior sacral 

foramina by passing a probe into foramina. We were 

also observed the pattern of lumbarization and 

sacralization in relation to lumbar and sacral bones. 

 

RESULTS 

Out of 50 human dry sacral bones we have 

observed 3 pairs of anterior sacral foramina with 

complete lumbarization in one sacrum with an 

incidence of 2%. The presence of 5 pairs of anterior 

sacral foramina with incomplete sacralization was 

observed in one sacrum bone out of 50 human dry 

sacral bones. The incidence of 5 pairs of anterior sacral 

foramina was 2%. 48 sacra out of 50 were showing 

normal sacral foramina with normal anatomical 

features. 
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Fig. 1: Pelvic aspect of the adult dry sacrum showing 

Normal 4 pairs of anterior sacral foramina (ASF: 

Anterior sacral foramina) 

 

  
Fig. 2: Dorsal aspect of the adult dry sacrum 

showing Normal 4 pairs of sacral foramina  

 

  
Fig. 3: Pelvic aspect of the adult dry sacrum showing 

3 pairs of anterior sacral foramina (ASF: Anterior 

sacral foramina) 

 

  
Fig. 4: Dorsal aspect of the adult dry sacrum 

showing 3 pairs sacral foramina  

 

 
Fig. 5: Pelvic aspect of the adult dry sacrum showing 

bilateral incomplete complete sacralization of fifth 

lumbar vertebra resulting in five pairs of Anterior 

sacral foramina (ASF: Anterior sacral foramina) 

 

 
Fig. 6: Dorsal aspect of the adult dry sacrum 

showing bilateral incomplete complete sacralization 

of fifth lumbar vertebra resulting in five pairs of 

sacral foramina 
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DISCUSSION 

Sacrum with 3 pairs of sacral foramina is 

linked to embryological development and osteological 

defects. Vertebrae are derived from the sclerotome 

portions of the somites, which are derived from paraxial 

mesoderm [3, 4]. Malanga and Cooke have reported 

wrong level emergency decompression, in a patient 

with caudaequina syndrome due to neglecting complete 

lumbarization of S1 [5]. Incorrect numbering can 

theoretically lead to problems with the administration of 

epidural or intradural anaesthetics in patients with 

Lumbo Sacral Transitional Vertebra. Failure to 

recognize and to number lumbosacral transitional 

vertebra during spinal surgery may have serious 

consequences [6]. Rajani reported a case with five pairs 

of sacral foramina [7].T he fifth pair developed due to 

sacralization of coccyx. This pair of foramina gives 

passage to fifth pair of sacral and coccygeal nerves. 

Sacralization of the fifth lumbar vertebra or 

lumbarization of the first sacral vertebra as seen in the 

present study could have been due to mutation of HOX 

gene [8, 9].  

 

In the present study we have observed one 

sacrum with complete lumbarization of sacral vertebra 

showing 3 pairs of anterior sacral foramina. We were 

also observed one sacrum with incomplete sacralization 

showing 5 pairs of anterior sacral foramina with an 

incidence 2% out of 50 adult dry human sacral bones. A 

study on the variation in number of dorsal sacral 

foramina was conducted in 80 adult dry North Indian 

sacra. Three dorsal sacral foramina were seen on the 

lateral side of each intermediate crest in two sacra 

(2.5%) and five in 2 sacra (2.5%) amongst all the sacra 

examined. The incidence of our study is mere to the 

literature; if we might have taken more number of dry 

sacra our study incidence may be in agreement with the 

literature [2]. 

 

CONCLUSION 

In pelvic region surgeries sacral foramina 

serve as an important landmark in spinal 

instrumentation and can also be used for blocking sacral 

nerves in order to produce analgesia and anaesthesia 

[2]. It is essential to know the frequency of variation in 

the number of dorsal sacral foramina. 

 

ACKNOWLEDGEMENT                                                                                                                                    

Authors acknowledge the great help received 

from Krupakaran during this work. The authors are also 

grateful to authors, editors and publishers of all those 

articles, journals and books from where the literature 

for this article has been reviewed and discussed. 

  

REFERENCES 

1. Joseph SC, John KS; Anatomy of the Sacrum. 

Neurosurg Focus, 2003; 15(2): 1- 4. 

2. Goswami P, Yadav Y, Chakradhar V; Sacral 

Foramina: anatomical variations and clinical 

relevance in North Indians. European Journal 

of Academic Essays, 2014; 1(4): 29-33. 

3. Sadler TW; Langman’s Medical embryology. 

11
th 

edition, Lippincott Williams & Wilkins, 

Philadelphia 2010: 142. 

4. Sharma VA, Sharma DK, Shukla CK; 

Osteogenic study of lumbosacral transitional 

vertebra in central India region. J Anat Soc 

India, 2011; 60(2): 212-217.  

5. Malanga GA, Cooke PM; Segmental anomaly 

leading to wrong level disc surgery in cauda 

equina syndrome. Pain physician, 2004; 7: 

107-110.  

6. Bron JL, Van Royen BJ, Wuisman PJ; The 

clinical significance of lumbosacral 

transitional anomalies. Acta Orthopaedica 

Belgica, 2007; 73(6): 687-695.  

7. Rajani S; Sacrum with five pairs of sacral 

foramina. International Journal of Anatomical 

Variations, 2011; 4: 139-140. 

8. Carapuco M, Novoa A, Bobola N, Mallo M; 

Hox genes specify vertebral types in the 

presomitic mesoderm. Genes Dev., 2005; 

19(18): 2116-2121.  

9. Wellik DM, Capecchi MR; Hox 10 and Hox 

11 genes are required to globally pattern the 

mammalian skeleton. Science. 2003; 

301(5631):363-367.  


